This survey was carried out in response to anxiety among chiropodists as earlier reports had raised the possibility of respiratory damage as a result of sensitization to trichophytons.
Introduction
Chiropodists often use nail drills in the management of thickened toe nails and sanding discs for the treatment of callosities. These procedures cause the liberation of dust which has been found to contain Trichophyton rubrum and other fungi 1 . It is now normal practice to use vacuum drills although in private practice non-vacuum ones are still often in use.
Davies and Ganderton 2 have reported cases of upper respiratory symptoms associated with positive precipitin tests which suggested immediate type sensitization to Trichophyton rubrum. A report by Davies and Savage 3 drew attention to the fact that the significance of nail dust inhalation as a health hazard had not yet been fully evaluated. They considered the use of drills provided with dust extraction and compared different types in use. Davies and his colleagues 4 found a higher prevalence of respiratory symptoms in chiropodists than in other sedentary workers. They questioned 5116 chiropodists but only 655 (12.8 per cent) completed and returned the questionnaires. About half had symptoms which were mainly upper respiratory. Seven to eight per cent were said to have abnormal lung function but this was not defined. Serum samples (577) were tested for precipitating antibodies to Trichophyton rubrum and 14 per cent were positive.
Abramson and Wilton 5 investigated 300 chiropodists by questionnaire of whom 227 (75.7 per cent) responded. Of these up to three quarters had respiratory symptoms and half had more than one symptom.
A report in The Lancet 6 described ten patients with asthma who were tested by bronchial provocation and found to have hypersensitivity to Trichophytons tonsurans.
It was suggested that fungus infection may be a cause of asthma in adults.
The above studies did not differentiate between minor upper respiratory symptoms and chest problems and have resulted in disquiet among chiropodists in case their occupation puts them at substantial risk of permanent respiratory problems.
Object of Study
A group of' chiropodists working in hospital, clinic, domiciliary and mixed practice was studied with the aim of determining the prevalence and type of respiratory symptoms, whether there was work related reduction in lung function, and whether the use of non-vacuum drills made any difference to symptoms. The prevalence of positive skin tests for trichophytons was also sought as was any correlation between these and reduction in respiratory function.
Method
The purpose of the study was explained to a meeting of senior district chiropodists and the agreement of the District Ethical Committee was obtained before the survey was commenced. All district chiropody heads and the principal of the local school of chiropody were sent questionnaires for distribution to all of their staff who were employed by District Health Authorities either full or part-time. Staff were asked to complete these and to return them directly to the Occupational Health Department.
The questionnaire was based on a standard Medical Research Council respiratory enquiry and included personal details, year of starting work in chiropody, and the type of work performed. There were specific questions about the use and type of drills. Details of past history of hay fever, asthma or bronchitis were sought and there was detailed enquiry about respiratory symptoms including nasal or eye irritation, nasal blockage, sneezing, wheeze, chest tightness, breathlessness on exertion, cough, and 'influenza-like' symptoms on more than one occasion in the last year. Details of smoking were also requested. District chiropody heads were asked to urge-responders to the questionnaire to complete these but no other steps were taken to deal with them.
All staff returning completed questionnaires were invited to make appointments to attend the Occupational Health Department. They were advised that if they were taking antihistamines or steroids for any reason these should be stopped for 24 hours before the time on the appointment unless there was an important clinical reason to continue them. Non-attenders were sent a second appointment.
At attendance the questionnaire was checked and the height of the individual was measured. Estimation of peak expiratory flow (PEF), forced expiratory volume in one second (FEVJ and forced vital capacity (FVC) were performed. The forced expiratory ratio (FEVJFVC per cent) was calculated. All of these were compared with the predicted values obtained from the tables based on height, age and sex which were provided by the manufacturers of the Vitalograph and the Wright peak flow meter. Skin prick tests were carried out using standard Bencard testing solutions comprising: saline control, mixed trichophytons, Trichophyton rubrum, Trichophyton verrucosum and Trichophyton mentagrophytes. Testing was also carried out using extracts of cat fur, house dust, grass pollen and tree pollen. The prick tests were performed at 3 cm intervals on the skin of the volar surface of the right forearm. Fifteen minutes after testing, the diameter of any wheal was measured. Where there was uncertainty the lower diameter was recorded. Certain staff were asked to self record peak expiratory flow rates during the day. Indications for this were any of the following: 1. history of cough, production of sputum, wheezing, chest tightness or dyspnoea on effort, whether thought to be work related or not; 2. FEVi or FVC values less than 70 per cent of predicted; 3. positive prick test to any trichophyton. For the purpose of this survey a positive reaction was taken to be an area of induration greater than 2 mm in diameter.
Staff selected for self testing were supplied with mini PEFR meters and instructed on how to use these and how to record the results. They were given charts and were asked to test every two hours from getting up to going to bed for a period of one week commencing on the first working day and including both working and non-working periods. On each occasion three consecutive tests were requested recording only the highest reading. The hours and type of work were also recorded. Staff were asked to return the meters and charts to the Occupational Health Department and were offered a further appointment to discuss the results if this was thought to be necessary. Those failing to return the charts were sent further letters seeking their cooperation and offering further appointments. The statistical significance of differences between prevalence rates was assessed using chi-squared tests.
Results
Three hundred and twenty-seven questionnaires were distributed and 168 (51.4 per cent) completed ones were returned. All of the 35 chiropodists in one health district indicated that due to lack of time they were unwilling to take part in the survey which gives a response rate of 57.5 per cent for the chiropodists working in the remaining districts. Table I gives details of past history of respiratory disease. Table II . gives a breakdown of the overall prevalence of symptoms in the 168 individuals who returned completed questionnaires. Eleven of those complaining of nasal irritation were worse on working days and two were worse on rest days. The other two did not reply to the question.
Further analysis of the type and frequency of some of the symptoms revealed that, in 48 individuals with chest tightness, this occurred only with colds in four cases (8.3 per cent) and a further four experienced this on a The relationship between prevalence of symptoms, drill usage and length of time in chiropody was studied in detail and the results are given in Tables HI and IV. Only eye symptoms and chest tightness were more common in staff who always used non-vacuum drills and who would be expected to be at greater risk but the numbers in that group were very small. The excess of eye symptoms in this group was statistically significant. There was also a significant increase in the prevalence of wheezing in those who sometimes used a non-vacuum drill compared with those who never did so. Table IV gives a breakdown of the relationship between the various symptoms and the number of years spent in chiropody. There was a slight excess of breathlessness in those who had spent ten or more years in the profession but this was not statistically significant. On the other hand nasal symptoms were significantly more frequent (p < 0.025) in those who had spent under ten years in the profession.
All of the 168 individuals who returned completed questionnaires were invited by letter to attend the occupational health department and non-attenders were 
Prick Tests
The results of prick tests to occupational and nonoccupational agents are given in Table V . The diameter of the wheal was measured and the results are given in a simplified form. A wheal above 2 mm in diameter was regarded as positive. Tests for trichophytons were classified as occupational and the others, using saline (negative control), house dust, cat fur, grass pollen, and tree pollen, as non-occupational. The prevalence of certain of the symptoms in the 14 patients who had positive prick tests to any trichophyton was compared with those who did not and the results are given in Table VI . Several symptoms occurred more frequently in cases with positive skin tests to trichophytons but these differences were only significant for throat symptoms (p < 0.005) and the presence of more than two symptoms (p < 0.05). 
PEFR Self testing
Twenty-eight of the 85 (32.9 per cent) who attended were asked to carry out self testing and all of these expressed a willingness to do so. The most common single reason was the presence of chest symptoms (12 cases). Nine were because of positive prick tests to trichophytons, and three because of abnormal lung function tests. In twelve cases there were two reasons for testing and in one all three were present. Completed charts were returned by 24 participants (85.7 per cent). None of these showed evidence of work related falls in PEFR or diurnal variations greater than 15 per cent.
Comparison with other studies
An attempt was made to compare the prevalence of symptoms recorded with other studies carried out on chiropodists by Da vies 4 and Abramson 5 (Table II) . Exact comparisons could not be made due to differences in questionnaires, response rates, techniques and prevalence of smoking. There were wide discrepancies in the results obtained but the significance of these is very uncertain.
Discussion
The most important finding was that, despite evidence of sensitization to trichophytons there were no cases of occupational asthma and no work related changes in lung function were found during the self testing of PEF for one week. The statistically significant difference in nasal symptoms between attenders and non-attenders introduces the possibility of bias and throws doubt on the prevalence rates but it does not affect comparisons within the group of those who attended. It is not felt that the decision of an entire health district not to take part gave rise to appreciable bias. The generally high level of symptoms may reflect the use of a self-administered questionnaire. No control group was used for comparison of symptoms but it was attempted to use the results of studies on other health care workers 7 for this purpose.
Comparing the results of this study with those of Davies 2 and Abramson 5 , there is a wide disparity in the prevalence of most symptoms but the response rate varied widely between the studies. Despite there being a relatively large proportion of smokers in Davies' series, only nasal and ocular symptoms occurred more frequently than in the present study. As the questionnaires were not identical in the three studies it is uncertain to what extent the results are comparable. The proportions of those with abnormalities of lung function are similar to those reported by Davies but the latter does not state what were regarded as criteria of abnormality. Although Davies reported a lower incidence of most symptoms than in this study or that of Abramson and his colleagues, his response rate was only 13 per cent and this must make the validity of the findings doubtful. On the other hand it might have been expected that the bias would have tended to exaggerate the prevalence of symptoms rather than the reverse.
Neither of the two former workers have defined clearly what they meant by 'chest symptoms'. They are taken here to refer to wheeze, chest tightness or breathlessness.
The prevalence of all symptoms was less during holiday periods but the effect of taking holidays away from home with change in climate and surroundings was not determined. Improvement during rest days was much less marked than during holidays. Only nasal irritation and 'influenzal' symptoms were worse during working days and it might have been expected that an occupational cause would affect the rest of the upper respiratory tract mucosa, in particular the conjunctivae.
The effect of drill usage was not clear. Wheeze and eye symptoms were found significantly more frequently in those who sometimes used non-vacuum drills compared with those who always used vacuum drills. This could suggest a possible occupational cause but neither symptom occurred significantly more frequently in the group with positive prick tests to trichophytons. This, and the fact that other symptoms were not more commonly encountered, probably rules out sensitization as the cause. Simple irritation could account for the symptoms but here too, other upper respiratory symptoms would have been expected as it is unlikely that there would be such a selective effect given the type of exposure.
There was no significant excess in any symptom in those with more than ten or more years in the profession compared those who had served less than ten years. The only relationship with time was a negative one in the case of nasal symptoms which were significantly less common' in those who had served longer. There is no suggestion that many chiropodists leave the profession because of symptoms and thus this is most unlikely to represent a survivor population. It may be that the effect of dust on the nose diminishes with continuing exposure. On the other hand nasal irritation is a common and not usually a particularly obtrusive symptom and it may be that awareness of it merely diminishes with time.
The study confirmed that sensitization to trichophytons is common in chiropodists. Of those tested, 16.5 per cent had positive prick tests to one or more of these and the prevalence of most symptoms in this group was higher than in those with negative tests. However, only the excess of dry throat and the presence of more than two symptoms were statistically significant. All of these symptoms occur frequently in the general population. There was no excess of chest symptoms in sensitized individuals.
If nail dust causes symptoms either by sensitization or by appreciable irritation it would have been expected that the other mucosae, particularly the conjunctivae, would also be affected. This was not the case and it could be that the differences are merely chance occurrences. Nail dust may be slightly or selectively irritant and tolerance might increase with continued exposure but this has not been proved or disproved by this study. The possibility of other substances encountered at work being responsible for symptoms has not been excluded by this study but the pattern seems to make this unlikely.
In summary, although the chiropodists studied appeared to have a high prevalence of respiratory symptoms most of these were upper respiratory and minor, there was no clear relationship to work and no comparison could be made with a suitably matched control group. Although a substantial number of those who attended for further investigation had positive prick tests to one or more trichophytons, there were no cases of work related asthma and no work related falls in lung function. Symptoms in this group were not very different to those with no positive prick tests to trichophytons and there was no overall relationship to the use of non-vacuum drills. Staff with more time in chiropody had no more symptoms overall and less nasal symptoms. The possibility of sensitization to other constituents of nail dust or to other substances handled has not been excluded but the findings do not suggest that this is the case.
